. Temperature dependence of sheet resistance (R s ) for a-WO 3 channel layer of the device protonated at V g = +3 V, +5 V, and +10 V applied for 20 s. All the R s -T curves showed semiconducting behavior; the exponential increase of R s was observed with respect to temperature, which is consistent with the reports that electrical conductivity in a-WO 3 , [1] a-H x WO 3 , [2] and a-Na x WO 3 films [3] follows the variable range hopping model between localized electronic states.
The inset shows the activation energy (E a ), estimated from ln (1/R s ) vs. 1000/T relation at 300-200 K range. The E a largely decreased from 1.3  10 -1 eV to 4.3  10 -3 eV, and the R s -T curve at +10
V showed almost no temperature dependence. Considering that the minimum E a of electrochemically prepared a-H x WO 3 film (x = 0.32) was reported to be 5.0  10 -2 eV, [2] the proton concentration is much higher in the present a-H x WO 3 channel layer.
Video S1. By applying the V g = ±10 V for a-WO 3 device at RT in air, colorless transparent insulator was reversibly switched to colored metallic conductor within 10 s.
